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Jn ExtraU of Letters from Dr. John Wallis to the Puhlifier^ 

1 67 2. Sept. 2 6, &c concermngtheSuj^enfiOHof ^ickpver 
well purged of Air, much higher than the ordinary ^Standard 
in the Torricellian Experiment. 

SIR, 

"f Am not forry to find , m jom TranfaSiom for the ht\ 
[ Month,(which 1 have newly received^) thuMMugenr^ 
an Ingenious and loquifitive perfon 5 doth endeavour to 
give a Reafon of that Odd pki^nomenon in the Torricellian 
Expcrim€nt(obrerv'd by my Lord Brouncker^^vA Mr. Bo^le^ 
many years fioce^in purfuancc of an Order of the R.Society 
to that purpofej) of which I give an account in coy Treatife 
DeMotH Capa^^SchoLprop.i:^. The Phaenomenon is this : 

Whereas in the Torricellian Experimeot^the Qaicklilver 
contained in the Inverted Tube, how long focver, whofe c* 
pen orifice C. is immerged in ftagnant Quickfilver, does 
ufually fall down to the height of about 29* inches above 
the furface of the ftagnant Quickfilver AB , and there re- 
mains fu(pended,as at I : If the Quickfilver be well cleansed 
from Air, it has beed found to ftaod top-full, much higher, 
even to the height of 75. inches (and how much higher it 
may ftandj we cannot tell 5) but upon the admiffion of the 
left Air, or a concuffion of the Tube; it falls down to the 
ufoal ftandard. 

Two Reafons I did there hint ( though not perfeftly fa* 
tisfied in either;)The one^oi my own5concernjng the Spring 
of the Air 5 neceffary to put Heavy bodies in motion, not: 
impeird by any other force: The other ^oi my h.'Brounck^.r^ 
that there might be in the Air yet a greater Weight or Pref- 
fure than is neceffary for the height of 29 inches ^ in cafe 
there be nothing but the bare weight of Quickfilver to be 
fupported. 

I find, Monfieur Hugem to fall in with that of my Lord 
Brouncker^ fave that what wc comprehend under the name 
of Air^ he calls a morefubiik Matter : which alters not tb^- 
Gafe at alJ^ but only the Name. 

By 



By Air^ I fia6M^.HMes would fomet!iiiC8(as in Dialogs 
Thy f cm p. 4* ) have us uoderftand a pure JEther , or (as hfs 
words ztc)Aerem ab amniTerr£ Aqu^qi^effinvrnpurum qualif 
fufatur ejfe JSther i to whfch, I fuppofe^ anf wcrs the Materia 
fuhtilk of Des Cartes, and MotsiHugens his morefubtile Mat" 
ler than ^ir. Onthc other hand, M.Htigenshttt^ by Air ^ 
iecojs tounderftaod that feculent matter arifing from thofe 
the Earths and Waters Effiuvia^v^^hich are iotermingled with 
thh /nbtile JUiatter. We mean by Air , the Aggregate of both 
theje^ or whatever elfe makes up that Heterogeneom Fluid 
wherein we breaih, commonly called iiir 5 the purer part 
of which is MxMobbesh Air j and the feculent of it is Mou- 
fieur Hugens's Air. 

And therefore, where I fpeak of Vacuity causM by the 
Torricellian Experiment, or fuch other ways, I do exprefly 
caution (De UdotuC.i^. s^nd Hobb.Heaut. p. i $7. and elfe- 
where,) not to be uoderftood as affirming Abfolute vacuity 
(which whether or no there be, or can be in nature 5 I lift 
not to difpute 5) but at leaft an Abfence of that Heteroge- 
neous mixture which we call Air , fuch as that is wherein we 
breath:^ without difputing againft the purus Mther of Mr. 
Hobbes 5 or the Materia fubtilis of Des- Cartes or MMugens ^ 
as not necelTary to the Inquiries in hand. 

To the Preifurc of this Purer matter ( which they fup- 
pofe fofubtile 5 as to penetrate the Mercury^ Marble, and 
Glafs it feifj ) they adfcribe the Sufpeofion of the Qujck* 
filvcr to fo great an height. And my Lord Brouncker in par^ 
ticular, while that Piece of mine was under the Prefs, had 
a defign ( as He thenfignifiedto me) of profecuting the 
Experiment (as MonfieurHirge^/ does now advife^^tofeeif 
he could bring it to fome Determination (of which I might 
there have given an account 5 if it could have been dif- 
patcht time enough^) what were the utraoft height at which 
H mi^ht be thus made to ftaad ; thereby to determine the 
prciTare of this Purer matter 5 as that of the Common Air 
IS determin'd by the Torricellian Experiment. But his lei- 
ftre net then fer ving^ I only gave that brief account of his 

NotioDj^ 
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N )Uon^ as it is there inftrtcd ; And, whether he have fioce 
had leifurc, afflidft a great prcfi of other hufiQelii to purfiic 
kji I am not certain. 

Now, though I wouldootwhoUy exclude this, if fuch 
(hall be found to be (but only fufpend my Afleottill it be 
evinced ; ) yet furely there inuft be fomcwhat more in it 
than that of this Subtile matter , to folve the Hsmmemn^ 
notwithftanding the two Experiments now alledged by 
M^Hngens in favour of it. For, if this Matter be fo fubtiie 
as to prefs, througli the top of the Glafs , upon the Quick- 
lilver (and confequectly through the upper upon thenea- 
iher of the two-Marbles^} as is acknowledged ; (and with- 
out which it is no more able to precipitate the Quickfilver 
while impure^ and when it is in part fubflded, than when it 
is pure, and the Tube top full :) 1 do not fee, why it ihould 
not balance it felf (above and below ) in the fame manner 
as Common Air would do j if the Tube were pervious to 
it at both ends, and the Quickfilver, by the preponderance 
of its own w^eight^fallprefentiy. 

Andthe^^ji^^r, That, though the Glafs be penetrated 
by it, yet not in fo copious a manner as where no Glais is 5 
doth nor, to me, folve the difficulty : Becaufe the fame ob- 
ftacle doth juft in the fame manner remain^ when the Tube 
is in part emptied^ and^when the Quickfilver is un-purged: 
the pores of the Glafs not being, by either of thofe, made 
more open or more pervious. And if we fuppofe the Sub- 
tile matter by percolation to be firainM through , with 
fomc difficulty /as Air or Water would be through a cloth,) 
this might poflibly caufc the Quickfilver , when it does 
Cokj to CmkgradmHy^^hMt not (bs we fee it,) fuddenljf co 
fall to the height of 29 Inches; as from D to L 

The Conucxion or Cobaefion of the parts of Quickfilver, 
either each to other, or to the fides of the Glafs , which 
Muliugens fuppofeth to require for their feparation a great- 
er force, than is in thefe percolated particles till they have 
room made for them to combine 5 fecms to me the Itk con- 
fiderable, becaufe it is not foneceflary to feparate them 

from 
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from each other, fioce that they may un*(eparated Aide 
down by the fides of the Glaft j to which, it is well known, 
and vifibie to the eye, the Quickfilver is not at all apt to 
flick, but doth rather decline that contaft 5 in like manner 
as we find Water not apt to Joyu with Oyle or Greafe 5 
though Water to Glafs, and Quickfilver to Gold, do very 
readily apply themfei ves. So that there needs no fuch Force 
to d\l joyn the Quickfilver from the Glals, whatever there 
may be for dif* joyning its parts one from another. 



I"7i>- 







If therefore we ftiould fuppofe the prellure ofthe Gro^jtt' 
Air downwards on AB (the (urface of the ftagnant Qj xk- 
filver ) and confequencly, by means-thereof, upv^^ardi at C.. 
fufficicnt only to bear up that in the Tube to the hoght of fj 
but the faper.added weight or prelTure cf thr; Vtinr Air 
to hold it up as high as D ( 75 inches or more, ) while xi is 
full and the Quickfilver well cleans'd j as ii folong-.!: 
could not enter at D , but in cafe it be not lo ckaufed^cr be 
already funk to H 3 this jpaw Air would euieratD, i^^d 
^ lluuuu t bruit 
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ihruft it downto I , counterballaDciog the prefiRire (at C) 
of the purer but not of the grofler Air (which I take to be 
the fum of the Caufe affign'd by M. Hngens : ) lam yet to 
feck, why ic may not as well penetrate D at firft to begin 
the Defcent, as afterwards to purine it, and,whynotas 
well begin the Defcent when the Quickfilver is well clean- 
fed of Air 5 as when it is not fo ; and why alfo, if the pure 
Air do freely enter ac D^ it does not prefently fall , or,if not 
freely^ why, when it does fall^ it falls fuddeoly and not lei- 
furely from D to 1 5 efpeciaUy fince fo fmall a weight as D H 
of pure Air (for the grcilcr cannot eiuer^^is very inconfide- 
rable, if not atall^ or not freely, prcfled by /^^/ incumbent 
on D ^ and rheAdhcfion rjot cor^fiderably lefs , by being 
feparated only at the Topj while it yet continues to touch 
the fides. 

I am apt therefore, as heretofore^ to adfcribe the Caufe of 
this Vhitnommon to the Spring that is in Air ^ and the waot 
thereof in Quickfilver. For, that in Air there is a Spring or 
EUfticity^ is now undoubted 5 but id Water^cleans'd of Air^ 
though many Experiments have been attempted to that 
purpofe, it has not yet been found that there is any : And ! 
am apt to think the like of Quickfilver^ though I do not 
know^that this has been yec fo rigoroufly examin'd^ Now 
fuppofing^thatMattcr^being atReft ^will fo continue till it be 
put in motion by fome Force \ this force may be etthtr that 
o{ Percufjion^rom fome Body already in motion (which is 
the Cafe, when the Quickfilver falls by fhaking or firikiog 
the Tubej) or o( PH/fion^irom a contiguous Body beginning 
to move 5 as by the Expanfion of fome adjacent Spririg 
(which h the C.ife, when the Springy parts of the Airjeirhtr 
ltd in unpurgedj or re-admitted in the Qi^iickfilver^ by ex- 
paodi/ g themfe'vts put the Quickfilver in motion 5 ) Or 
ibmc Conaius or Endevour of its own i fuch as is that of a 
Spring (irom whatever caufe it be^ v^^hich I 6.0 not here in- 
quire/y but ha^s place only in Springy bodies 5 and therefore 
'A Water and Quickfilver be not fuch^ they will not on this 
account putthemfelves in motion^ 

Craviiy 
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Gravity or Heavioefs is, I know (if we knew what it 
wcrcj) reputed to be fuch a Conatut or Pronity to move 
downwards. and fo to put it felf in motion ; And the won- 
der at prefent is, why it does not fo here. But it this^which 
we call Gravity^ fhould chance to be not a ?. Mv^ quality 
or Conatus originally of it felf^ but only the Effldt of fome 
Pulfionor Pcrcuffion from without^ (which pcffibly may 
be the Cafe ^ and principally from the Spring of the Air a- 
bout us 5) then, while this Pulfion and PercufFiori is want- 
ing (however obviated^) the Bodies, accounted Heavy, will 
not of themfcl ves begin to fall : which feems to be ihe pre- 
fent Cafe. 

And this is the more confiderablc, becaufe we cannot (at 
left not yet) find, what is the Utmoft height at which the 
Quickfilvcr thus accumulated will remain fufpendcd- thers 
having been (for ought 1 know) no height yet attempted, 
at wh!ch,if cleanfed, it will not ftand^and that of 75 inches, 
coofidering the weightinefs of Quickfilvcr, is a very great 
one,bcing more than equivalent to 80 foot of water^ 

My Lord Bromck^r doth a little alter the cafc/rom what 
I take to be the Hypothcfis of Monfieur Hugms, For he 
fuppofeth this purer part of the Air to be of like nature 
with the ^rc^Vparr^ ( which I think Vi^Hugen s doih not;) 
aod , though finer than the reft , fo as to penetrate Glafi, 
which the groffer will not(there being in all forts of grains^ 
fome greater than others, and which will not pafs fo fine a 
Sieve ^) yet of a Springy nature, as the |;r^er parts are: 
Which therefore afts 5 not by its Weight only , but by its 
Spring ^ and therefore when once entred, though io a fmaJl 
proportion, afts asefFeftually, at its firft entrauce^ as if the 
whole incumbent Air had admiflion j its Spring being of a 
like tenfure with that of the outward Air i (as I have httt* 
tofoT€{hGWtdCap.ix,DemoiHpropAt^i7,i'^i) But M.Hu. 
gms\ more Subtile matter than A.ir though ht; rauft: allow it 
Weight (for elfe its entrance would be oothiog to the pur- 
pofe,) yet v;hether he allow it a Spring , 1 cannot tell ^ nor 
doth he inform us. And when he fays, this more Subtile 

U u u u u % matter 
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matter than Air doth without difficulty penetrate Glafi, 
Water. Qiiickiilverj aod all other bodies , which we find 
impenetrable to Air 5 I know not whether he mcan,without 
apsy difficulty (as the words feem to import,) or (as I con- 
jefture by what follows) v/ithout great difficulty , though 
with fome. 

But his LcrdlTiip ( if I roiftake not) though he allow his 
(Springy)Subtile matter to penetrate Glafs^yet not without 
difficulty^andjtill it have fome room made(as HD)whereia 
it may rccolleft it ielf^ cannot exert its Spring , and there- 
fore not while topfull of cleanfed Quickfilverj but^ fa 
foon as fome room is made for it : Whereas^ iftheQuick- 
fil ver be not purged of Air, that little Air remaining doth 
by its Spring begin the motion. 

He thinks it alfb not improbable ( and if it fo prove 5 it 
will be a good confirmation of this Hjipothejis^) that a large 
but low Tube of Glafs (fhorter than 29 inches) may ftand 
top-full of Quickfilver, though with a fmall hole in the 
Topj as at K ; at left) if immergcd in Water, in cafe Air be 
too Subtile for our Mechanicks* 

He might alfo , fuitably enough to his own Hypcthcfis^ 
have fo explained bimfelf , as to allow bis more Subtile 
parts of common Air to penetrate Qiiickfilver, but not 
Glalsj and therefore, in caie of room for it at HD^it might 
through the Stagnant Quickfilver , and that at C , pafs up- 
wards to HD, and there exert its Spring, 

I fhall forbear to difpute againft this Hypothefisfor the 
prefent j becaufe I think it more proper to examine by Ex* 
perimcnt fwhich I think hath not yet been done,) whether 
v/ell-purged Quickfilver may not be made to fiand higher 
than C Ij the ordinary ftandard, fuppofe at CH^with a void 
ipr^cs abo6^ it, as HD. For the iflbc of this Experiment (a- 
Hiurgft others to be after mentioncd5)reems very proper for 
dctermiDing of this doubt; which therefore I am not wil- 
iiDg to pre^judge. There is yet another way of explicating 
ihe ri:me Bypothefis, without allowing this Subtile matter 
to pierce the Glafs i which is this: 

Our 
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Our common Air being an aggregate of very Heteroge- 
neous parts 5 we may well fuppofe feme of them to be 
Springy^and others not to be fo« The Springy parts wc may 
conceive to be fo many conOftent Bodies^ like fmall hairs or 
fpringy threads wrapped up in difFereot forms and variouOy 
intangled) and fo as to form many vacuities capable of ad- 
mittiDg(v\hatfe€^€f other parts of the Air may be fupporcd 
to be)fome Fluid matter^which may infiouate into thofe va- 
cuities, (as water in a bundle of Bufhes^ ) without difturb- 
ing the Texture of thofe Springy parts 5 and which may 
prefs as a Weighty but not as a Sprwg^ ( of which diftinction 
lee Cap. 1 4, De motu^ Scholprop ii,& Schoiprop. i ^.pag, 7 295 

7305732,733-) . ^ 

Now if 5 in the Torricellian Tube , there be a quantity 

of fuch Springy matter, the Spring hereof will be of equal 

ftrcDgth with that of External Air, (and therefore able to 

counterballanceitj though its v;eight be much le(sj be- 

caufe admitted with fuch a tenfurej {tbid.prop^ia':^ ) But 

if only an Uo^fpringy Fluid (which prefseth but as a Weight 

cot as a Spring,) and this defended by the glafs-Tube from 

any other prefTure, fave that of i's own weight 5 ic will frill 

be too weak to force its own way 5 till its fingle weight be 

equivalent to that with which it is to encounter 5 which is, 

notonely the Springy part of the Airj but alfothat Fluid 

Un-fpringy part 5 which though (becaufe Fluid) it would 

give Vi^ay to a Springy body prefling through it 5 yet not 

tothisFluid, likeitfelfj and deftitute of fuch a Spring; 

and is therefore able to keep it up to a much grearei! 

height than it could do if un-cleanfcd of Springy Air : So 

long at leaft as till feme Springy body be admittedjOr feme 

concuffionj equivalent to it J put it in motion; but being 

oncein motion^ it will fo continue (as a Bullet impell'd 

by Gun-powder, or aa Arrow out of a Bow.) till flopped 

by feme Pofitivc force equivalent* 

I do notdeny5 but that this explicatioQ may be fubjeft 

to forae Difficulties and Exceptions; but I think., fewer 

rhan that of allowing the Glals penetrable by this Subtile 

aaattcr. But^ 
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Butthc bcft way to fettle this bufinefsj bciog feme Suit- 
able ExperimeDts; I (hould recotnaiend (becaufe I am not 
fo well accoJBmodated for this purpofes) thefe, or fome of 
thefe, Experiments 5 tothofeofthe Royal Society y who are 
in that kiad better provided than L 

I. (That hinted by niy Lord Broun cJ{er,)Whti\\tx a large 
low Tubej of lefs height than the common Standard ( of 
about 29 Inches Englijh.ox 27 InchesFrewir^jJmight be made 
to ftand top-full of Quickfilver, though a fmall hole be 
left open at the Top ^ at leafi: under Water? I am apt to 
think,that it will rather fiok flowly and with a hifling noife, 
than fall fuddcnly and filently* 

2. Whether of two poliftied Marbles or metalline Plates, 
the lower will be found to ftick to the uppcrj in the cxhau- 
ftcd Receiver^ longer than is accountable for from the or- 
dinary Councer-ballance in the Torricillian Experiment. 
For though Monfieur Hugens nowj and Mr. Boyle -(if my 
memory do not much fail me) have long fince intimated 
this from his own Experience 5 yet I judge the Experiment 
worth repeating. And if it be (as I fuppofe it may) found 
to fucceedjl fhould think it may proceed from a want of a 
Spring or Elaftick power between the Plates to force them 
afunder • and in particular ( fioce with this it hath been 
tryed) that Spirit of Wine is not a Springy body. 

5. Whether a Siphon of unequal Legs will be made to 
run^ in anexhaufted R.c;ceiver3 with Water or Quickfilver, 
at a greater height than is accountable for 5 which though 
Monfieur Hugens have rrytd ir^ I think it worth repeating 
in this Society, Th;s when it doth fucceed 5 I take to pro- 
ceed from the Spring of that little remaining Air in the 
Receiver not quite emptied. 

4»(Which feems of a like nature with the formerj) Whe* 
iher a Tube of greater length than 29 Inches , but fo im- 
inerg'd as to be ItTs than fo much above the level ^ as CE, 
may not, if filled v/ith well clsaofed Qaickfilver, be gent- 
ly lifted up with the Qiiickfilver init^notonly to I(aswhen 
it is unpurged) but to K or D^ higher than the ufual Stand- 
ard. ^ 5'Cwhich 
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5. (Which is equivalent, but more eafily admioiftred^ ) 
Whether if fuch a Tube, fo filled, be at firft fo inclined (as 
CF) that its height above AB be lefs than 29 Inches 5 may 
not be kifurely and gently ereft'ed, fo as to remain fuU^ not 
only to the height of I, but of G or D ? 

60 Whether cleanfed Quickfilver v^ill^ in the open Air^ 
run in a Siphon higher that 29 Inches ? 

7. If not in the Air^ whether it will fo run, if the lower 
Leg open iuto well-cleanfcd Water ? 

8* (Which I do principally recommend^) In a Tube fb 
filled with ckanfed Quickfilver, as to ftand top-full at a 
greater height than the ufual Standard ^ as CD i in cafe 
fome part be forced out 5 not by admiffion of Air but by 
Jogging the Tube, ( I fuppofe as much as HD.) and a ftop 
then made: Whether the reft CH[(at a greater height than 
I^ the ufual Standard J may be made fo to ftand of it feif^ 
notwithftanding the voidance of H D? For by this Ex- 
periment alone^ if it fucceed, it will appear^ that it is not 
onely want of room for the Subtile matter to recoiled; it 
felfj which hinders the fufpended Q^aickfilver from> falling 5 
but rather (unleis ibme probable caufe can be found,) the 
want of a Spring to put it in motion. If it will not fucceed^ 
! fhould rather think 5 the Springy Air doth make its way 
through the C^Tickftiver than through the Glafs. 

9. Whether cleaofcrd Qiiickfilver will remain fufpended 
in an inverted Tube ( at leaft a fliort one 5 and with a fmall 
Orifice, ) though irs Orifice C be no immerg'd in Qiiick- 
Oivcrj but either io the open Aifj or at leaft in Water } 

10^ If h ; then whether it wiil do the like 3 if, a little 
being forced outj there be fome void room left at the Top, 

Thefe are uice Experiments, and of fome difficulty; 
but if carefully adminiftred 5 may be of good ufe in our 
fearch after the true nature c f CrjvHy: Which may pojffi* 
bly have a greater connexion vvi.h the Spring of the Air, 
than roeo are aware of s fince on the prefence or abfeucc 
Uiereof doth mainly depend ihs (a'li::;^ or not falling of 
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Bodies aceouoted Heavy* But I am not wllliog^by ifitcr- 
pofiog my owQ CoDJediores, to pre- judge the Experi- 
fflects. 

An Accooot of Two Books* 
I. Obfervatiom Topographical j Moral andrh)jiokgkal made 
in a Jourmy through part of the Low-Countries, Ger- 
many 5 Italy and France, 1/ John Ray^ FeUow of the 
R.Society : Whermnto is added a Brhf Account off Mil 
Joughby Efq-^ hk Voyage through a great part of Spain. 
L^mdon, printed for J. Marty n^ Printer to the R Society^ 
at the Bell in St. Pauls Churchyard,^ iSjq. in 8^ 

His Curious and very loftruftive Itinerary may well 
^ (erve as a Pattern for Travelling with that improve- 
ment and ad vactagejas ought to be aimed at by all difcrcet 
Travellors; as containiog whatever is remarkable both 
for Perfons and Things in ihofs places^ which the Ingcni* 
ous and loquifldve Auihor together with his good Cod^. 
pany craveljed through. Let his Reader be a Statesmab, 
ao EccIefiafHck^a Philofopher. an Artift, a Trades man, a 
Father of a Familyjan Hufband-man^they will all of rheoi 
find matter in this Book very proper fortheir refpeftiveGe- 
nius.ProftfiionsandCaHiogs^HereisdefcribedtheClimat, 
Ooveroment^Revenues^Laws.Cuftoms^MannerSjTempers, 
Abilities, Studies j Arts, Trades^ and Natural Produdi- 
onsof the Countries fpokeaof^ andbefides^ divers Fa- 
bulous reladoas and ungrounded fancies refuted and 
reaified. 

We ihall only hint in this place the priocipal Heads of 
fuch particulars- as btloog to the purpofe of theje Trafts § 
in reference to which is to be noted what the Author ob- 

ferves, 

1. Of the feveral Conilitutions of Climats, and the dif- 

iVreccej he found^between the Temperature of the ^i> on 
two oppufire fides of fome Mountains. 

2. Of Waters, as the muft confiderable Rivers and the 
Fifties bred therein s Of Springs , C^he Original of which 
he difcuflcthj ebbing and flawing Wellsj ^p^n?- waters 

(particularly 



